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(57) Abstract 

An opto-magnetic recording medium such as an optical disk 
or an optical card and its manufacturing method, and an 
opto-magnetic recording/reproducing device for 

recording/reproducing information on/from an opto-magnetic 
recording medium. The opto-magnetic recording medium has 
recording and reflecting layers on a substrate. The recording layer 
has a layered structure of at least one spinel ferrite (or rutile oxide or 
hematite) layer and at least one garnet ferrite layer. The layered 
structure is preferably formed on a track where information is to be 
recorded. A method of manufacturing such an opto-magnetic 
recording medium comprises a step of heating the medium at 500 °C 
to 700 °C, preferably at 600 °C to 630 °C after the recording 
medium is formed. The opto-magnetic information 
recording/reproducing device is preferably used for such an 
opto-magnetic recording medium because the wavelength of the 
light for write is different from that of the light for read. 




(b) 




(57)K$J 



0* LOi 600 — 63 0°C-CB^S^tT5Xa^^t?o 



A L 7A"<=T 

AM T/U^^T 

AT t-^M7 

AU 7h5!)7 

AZ Tf/^^vz-r^ 

BA #Xi7«^7a^ft 

BB ✓<;V/<K^ 

B E -</u^— 

B F 7 to*?-* '77V 

B G U T 

B J 

BR 

BY ^c-^/U— v 
CA 

CF W7y* 

CG =>-=r— 

CH * 

C ! => — Kv^T— A* 

CM — > 

CN =PS 

CR = ■ V * 

cv 

CY 

CZ = 

D E ^ 
DK 



DM 




KZ 


EE 




LC 


ES 




L I 


F I 




LK 


F R 




LR 


G A 




L S 


G B 




LT 


GD 


Vis-** 


LU 


G E 




L V 


GH 




MA 


GM 




MC 


GN 




MD 


GW 




MG 


GR 




MK 


HR 


^P7f7 




HU 




ML 


I D 




MN 


I E 


7>f K 


MR 


I L 




MW 


I N 




MX 


I S 




NE 


I T 




NL 


J P 




NO 


KE 




NZ 


KG 




P L 


KP 


itmm 


PT 


KR 


mm 


RO 



h/L">T S D 

V t*r>U=.* 4> S E 

* y - sg 

!)^!)7 si 
u-y h sk 

y h7-7 S L 

A-^irVTOu^ SN 

S Z 

^Dy3 T D 

TG 
TJ 

~?#13*%iV TZ 
-*^Sr K— TIB^-— =**9?-f T TM 

TR 

^ V TT 

UA 

^— ]} f^-T VC 
-r^ft US 

uz 

A* VN 
*7>? YU 
/-^7*- Z A 

na- • > K ZW 

— v — T 



7 V =c — *r 

7» O 3l ~T 
T7X^^^^ 



WO 00/13178 



PCT/JP99/04674 



mmm 

mz, mmmiztf-*? b^y^y^ bm^n, mmmtimRx^T&mmm^ 
mmmn^.te&mnmz.x^xi&i&ztix&y) , m^&^myttr— ^otie 

mmi^hmm^nx^^o £ ? ^mmmm^^xn, ytm^mmm^co 
% co i>m<tmx 5 tc * , ^ jR^m^fsfgys ^ v^m-a* ^w:-<t g^t; last 

o ^fcfaiw *^ b ft 5 ji l tern l v ^ ^ ^ ^©iB^s ^ w ^ & m & h ti 



WO 00/13178 PCT/JP99/04674 

2 

Sk & Jfctfclft-/h £ v ^\ \z. , BRiCt^&flS :*: # v > © til « 3£ fcig § v > t m frfr 
in *3 V ^ X -X # * 7 7 7 7 s — IU*S^ Sr 5^-7^ I^S V 
#JS/B«£t^£^«»iS«3l&* P- 31 (1 9 8 6^1U))„ 

#i¥6 - 2 8 2 8 6 8 tMI-fl^^"C^5o L#>L, _LfEC0^ 
^<03t«K«CIE«iK#:-CW:> 3tKiRai: UTG a A s , InP, CdS, CdSe, 
ZnSe, Z n S^OV^#5E&S^¥*#£ffl^T:i8 9, JlttfettJi^l^ 
fc*5V^lfrft$;h/^ > *t-V\, ^(Dt-hb^ Z:<D±\Z&mm&&Ltt Z> &&&&&o -CO 
i§£\ ffifEf&«gte:S i 0 2 , A 1 2 O s , T i OafciTSrC VDfefcSVMi^^S' 
^^T2~l 0 0 »mm]£<Dffi.ffl~emffi£ J £Z>Z VMf&ZtiZo 
oTn ^^sp 6 - 2 8 2 8 6 8#^*IS«©^«fe-eW:^ lEltJf <Di& \Z.^RUM^l 

flM^n;* s^£r*B< ^^•B'^feofco -co J: 5 tLttbtiS^ii 

!Hiif6-2 9 0 4 9 7fMi-^ * v Yy^=7^ h<DT 

SB«jK#:©»jfi^«fed s JS3feStbTS3«3 , ^S*3tco|5»e SrSUB-T 5 - £ 5- J; «9 , 
f7x7^ hSco^^^#«rl /imJ^TCii^ h^JtfcWSJx&t* 

7ta^lE^^^C0^60f£^-e^< , 3t«*1B»jfc#t£:m^Ti»#«rffi 
»XliS4t5gtOffi^bfe, S/NJt, C/Ntt<Dft±COfc£>CO«* 

SrffiV^TfrS&fl? (Appl. Phys. Lett., 57(24), 1990, US PATENT No. 5004307) 



WO 00/13178 PCT/JP99/04674 

3 

£5 S I L LT»|g$HT*5 9 , £fet-> S I L vyX^ffiV^i^ia 

^S^^St $ ^"C^" 1 ^ (US PATENT No. 5125750) 0 ^H^s S I LUyX 

NJtXtJ«C/NJttt?«JET*#57K3P"CI4>fcd»ofeo ro^f^U*. #IB¥6 

- 2 8 2 8 6 8 #^#IJ1SB^$HS <t 5 fc, Jfc«l$fSl^S»&^5 3fclK&fB 

ftftft ^ -e «9 , affitt fc$c § & <r> -c & *> o fc 0 



felt «(D|B^S^SrHS,i-S - t Sr. ^O^t^tllttSo 

a 9^ hSOl?$»4 0~4 0 0 nm, — ^T, HA IS* fc^/l^ =c y J hS> B«fB 
/V^/VM^bfeSX^HUBE^-^^^ hJt<Z»¥£te: 1 0 ~ 1 0 0 n mtfes: b& 

WLTv^Tfc x < , ^4§£-te\ takeoff: $7)M o~iooo nmtfes r £ 



WO 00/13178 



PCT/JP99/04674 



4 

ift##S^ *l2««ffi, ^o(g;y-f X03feaMIE»Sft^«rf^»ii-5- fcdS-C#So 



WO 00/13178 



PCT/JP99/04674 



5 

site, ia^s<zv>&< t s>— o<nmmiz.m-z>mf&£ti, 
^m^^m^mmmw-^mm^mxn, mmmum%®m-r% r t sit 

•5 o 

ffi LTlS»-CficB©^— 5^M»SrfT 9 ^^^^ 5 D 



WO 00/13178 



PCT/JP99/04674 



6 

^ b) ©^ii«^fe*sfBftJi&«^fe*«»^fa»jK^fco-c, if- 

19 11 ^ jx b^^ b/* t^^7x7-f b (^vn«;^;vX»^ 

Ell Of*, h7x7Y h/^t°^/V7^9-Y b O^VMS/l^/KXtt^ 

v ^ -Y b) (©#Ji«^fe*5ia»JB*#^^3t»*IB««fr"e*>oT, If— # 



WO 00/13178 



PCT/JP99/04674 



7 

lUl 1 ft, h7^?4 h/7t^/V7x7^ b (i^ft/l^/VXft^ 

Huts, 0 3 (b)Rz$m 6 (b) iz.^k-tytmnmmmPf(Dmm^Kmmm^ 

0 l 3 ft, 17 (b)2&T*l2 8 (b) ^■r3tSft4?CIB»iKflE«>*Sii-5ll!:a^Sd s ^ 

5CiEi«f£ Wf ffi HI "C fe -5 o 
|i 5it HI 9 (b)RXfm l o (b) fc^i-ft&^fE»jK#©*ffiteHK:BSBI!Jia s 

01614, HIl 2 (a)XV(b)li*t»iBjlI*©SSlOliBI-t'-^ 
$p ffl tf> flt & b ft. 9 4 -7<D %MUMmWiPf<D Wf ffi m -V tb 5 0 

Hli 7 ft, h7S'^±}-^t°^/V7x7^ hJidS^jSfc$nfelB«»Sr^r-t"5* 
58 W 3te»*CfEftifc# £ ^irmm 0 "C S „ 

mi 8ft, mi 7 (D^tmnMmmm^^x^—^v v-y^^A vm±.K.w& 

mi 9 ft, ^s/b7i7^ hS<7>^»d»b'&5IB»JiSrfll*.^i3fc«*^IB« 
0 2 2 ft, ^P^O»^t*#IE»S^^g^-»^J^7fe^^^^«B&l2l 

m2 3ft, ^mm(D^m%mmtd,mn^mm(Di^(DmMm(Dyt^^^irmm 

0* bV^*^fBMWfc!ft9§ 

7 fc&^ifi** *7c, 7*/ — h/V^-— ©afcmH&SSrf^a*"^** (Brev 
et Francais No. 933315258 (1993)) ©^ift«£1B»l£ii bTV^j&S % *fc°^ 



WO 00/13178 PCT/JP99/04674 

8 

t#s-C#ftv\ L^L, ^t°^7i7^ Jlf-^y H7*9>f btftftl 

-Fe 20 3 ^tf-«SR.-,Co,Fe 3 -,0 4 ( - - ~C% O^x^L O^y^x, R 
i4D y £^t? l a^^±^)^r±^7U*) T?^ $ *x5 7 * 9 -Y b 2 s 4£ffl $ ti£ 0 * 

h^LTtt, 0ijx.tm^-^^ h&^tf, — «*5£B i „ 
R 3 -, + uMyF e 5 - y + v0 12 ( 0^x^3, 0^y^5, -3^u^3, -3^v^3, 
RitD y ^ttf 1 iSJ^l^f ±i7C*s MfiMfcfce*Frfl&ft3fl5©&*) "C* 
$nS7x7Yh^^il5 0 -^s /^/Vitfbfttt, R0 2 (RUTi, 

^ htUTIt « -M.F e 2 -,0 3 (O^x^L M«T i , V, Cr N Mn N Zr N 



WO 00/13178 



PCT/JP99/04674 



9 

3&S0*LV\, 4 0 n m*»tli+^4»«#ttS:#5 i t iiHIi ft U , 
4 0 0 nm^it5^7^«W< ! '^o * fc^A^ * 7 h 

Jg, AsW&ikttoMTkXI-'^'*' 9 4 YM<DW-&*Z 1 0 ~ 1 OOnmttSii:^ 
#*LV\, 1 0 n m^it tt+^fti^«fttSr#5 r ^SBi i 4 15, # 
h7x7^f hJf03^7*n^Bfe|fS6mSr»aiii:^fflJii:ftSo l 0 0 

IBftJi^**©^*-^^ b®, It^^t°^7x7^ b®> 

7v^/vmmitmmx^^94 hm^nm-SK. mmm^mzni o~i oo 

mmt&V, 1 0 0 0 nm?rii5 ilB^l©litt^Sftt5o 



WO 00/13178 PCT/JP99/04674 

10 

[Jttfcfli] 

Hitt^tf^7s7>f >Xtt^f;v (T i o 2 ) (D^mfrb?£Z>U^M%:^ 

^KifffiSr^i-ig-efeSo mi (a)^i-#>ra«3£;tf^sm ±^t°^7 

ib> IKa)©S^lt **f^^7^S*i .LteSiBISE;*^** y ^ftfcJ: 
oT, Mno. isC o o. 73 F e 2 . ,40^^*571:^^7x7^ M2 3r?ML, 
1 0 0 nm©J¥$ Lfc 0 3fcl^4 0 0°C7?1 0#ffi, Stiff 2 0%, MM 8 0% 

7^ M2±i^^-hLfc 0 JDS^Iffl^KIR* (AFM) laSSffiiStlt J» 

7^7x7^ MZLft^t/V^ (T i Oa) ^TfflV^^llttig'CT l fc± 
(b^M^O*^ Zft 7V^-;vm 2(D^®^$^2 nm N ' ij£ H 3 0 nm 

^Ulia-Fe 2 03^«ffi bfc 0 A FMiU 5*®^^!*, 0 1 

-f > rtbg?^j3j £v^5) (7) 2 o(D^^ 7 0 cQff®^^-t-m"efe5o I2(a)l:^ 



WO 00/13178 



PCT/JP99/04674 



11 

mtsnx\,^z> 0 — la 2 (b)\^-tmx*\tt^7 ±— ©tssiti 

iti£#iJ 3 tt«T© £ o (-UT^M^tLfco 1~ft;b^ H 2 (a) oo^-^tt, ST 

^^T^SIS 1 ±\ZLMm$i*^y 9 y yfftiaoT, B i 2 D y F e 4 G a O 
12 ^b&£;#— h^^-f M3 3r?T^U 3 5 0 nm(Z)ff$ Lfc c ifc^ 
T\ 6 5 0°CX 1 0 frffl, 1 0 0 %(D 1 tCJ±#IS^4 , {-:i^Tit&£Q ; 3l3r ; ?TV\ 

zmmwi^xn. Wt©^-^ 7 M 3 Wtt 7 0 n ®Jm£«4 
n m-Cfe K> , ^<Z)^ffi^fi 1 ~ 3 11 m(D? v ^^^li^Lt^^o 

IH 2 (b)<7)^#«, ^JSSttJS 4 Jt^i&^^tf? 1 ±^^-T5^Sr^ 

1^0 2 (a) tm-(D&i*X*lkmffl3 (DftUZft^fro AFMia^tSiit 
{3\ roS^^ ^j/f7x7^ M3©igfu^tt4nm, 7 
0nm-T?fel9, gfc, ^ ©tffittt 1 ~ 3 m m©^ 7 ^ ^ ^4LT^fc c 

1 SlI^ 2 ] 

x$jf—^v f7x7^ h(Dz:ji^b^5ffl^li^rWi"S7t^^:fB^ 

(a) ^^T^SIS 1 ±iZ.J&f$£ftfc* W7i7^ h 

(a) o«-^i:^^-5o 0 3(a)©W?tt, 0©T^fe^5^SSi 

±#a> b w-if-7t ^is^s i-E^^tt-r 5 r t \z. a o tE^s^^ff 5 0 

^{^ > ^-^5, h®3 _hl£&JRK#tJS4 £ = - h Lfc c fc*5, H 3 

(b) ©#-^t> % MSMf4lrfra^7^I« l ±l-^-TS^%l^v>T_b 
IS £ 1^ — © t'll ft o fco 

^t^A^ac^ h £ LTf3\ Mn o. 13 C o o. 73 F e 2 . !4 04 ^r, ^f^i L 



WO 00/13178 



PCT/JP99/04674 



12 

TJ3T i 0 2§r, ^-^#4 hHt}ia-Fe 2 0 3 ^, * fz.\ jJ—*y Y7 ^=7 
J ht tttt, B i 2 D y F e< GaO,2&^ixttfflUc ^LT, 
y^y4 h (j^VSS^/l'XW:^'*^ M I2W"^5/ M7^^ hjf3 
<£>J?&13:. Wtll OOnm, 3 5 0 nmHfc o 

bg3C0TifiJi^ LtlV^IiiCj; <9ifL< jS—*y Yy^y^ hJg30 

fc*S, HJfefll 2 (d^ttS # — b7x7^ hm3(Dm$te4 0~4 0 

ri^ait^^ 3;fc> 4 0 0nm^ix.5^7y^^4L^t<^5o — 
^ % ^t°^/V^^7-f h {j$L\^\&A'?'A'JU&^'* 9 4 H S2©ff$l4 1 0 — 1 

3©iffl®^7^n«^^5^ £35ffl38t£&9, lOOnmSrS 
^tf^^7*7-f h©¥®«3SSrW"t"SH:«E^Ji fit* 0 4 (a)Wt7r!J 

->*&WLT*3!K Jt^lft^te:, TO(a)(i5 0 0 0 0 e, Mft(a)li2 5 
0 e mu/c c N JSfnfcflS (a) 150emu/cc "Cfcofco Ufc^oT, it 



WO 00/13178 PCT/JP99/04674 

13 

f&mi l«^tiLtii^ffl±+^^#tt (2 0 0 0 0 e£li) &WLT^5 0 

l^l, nmt(Dim* o . 6 m^mi^(a)ymmit(a)= 1 5 0/2 5 0 = 0. 

^itM^t^WLT:^ , {%ffi.Jj(b)tel 2 0 0 0 e „ t&ftU&fl: (b) fc£ 1 3 e mu 
/cc^flftWHilOemu/ccffeot tfc^ot, Jfclfcfll 3 tt\ 

fc^jfcwte#*jo. 8 (io/i3) ^j:b^o^TteM±+7>-?fc 

W(b)^ 1 2 0 0 0 e^h^K:!?), i««£fa»l$ \Z. / >f X(77iM# 
©ffllMCS (il±tt2 O O 0 0 eg±OM^^IIt o 

flfatSrW-rSHJte^l 1 tt. 0 4 (c)id^i-t:^xy i/^Sr^LTiSt) , {*S£73 (c) 
jJ2 0 0 0 0 e, t&foM (c)^l 3 e m u / c c % (c) & 1 0 emu/ 

#*L<3fcl*£*Lfco ^IX, ^J£#iJlT«, TiStUT^^^7x7>f h 
X {3/1^ /VcT) if t, V > tz.Wi&~? fe o T s itSS^J 3 {<! J:b-< T S / N J=b^ 2 0 

d BS^Qfell^Hfeo 

m 5 teit&fll 2 % 3 RtfUifetfl 2 <D7M^fB£«l£cDMft^-e;fc *? , 0 5 
(a), Cb)*t*(c)r*, JttbW, h^»SrWf5Jt««2, 2f-*3>h 

y^y^Y ^jp %m-f& itmm 3 ST* Me Wi~ 5 MMW 2 CD^^^tt l^MJS L 

1215 (a)d>fc«t>^i 5 ^ «~^^ 2©^JB^feJ&5IS««SrW-rS 

h3©^I^bft5 12®® & W-T 6 it&W 3tt@5 (b) tei7r^«^«ffi«M*«:*r 
LT^O, 2 0 0 Oe, ffifPfljtftKil 3emu/cc, 3»S«-fbttl 0 emu/c 

—77, hS 2&TJ ? #— ^ s> y-7oLy4 he 3 O^effc^b&SeEifce 



WO 00/13178 PCT/JP99/04674 

14 



[HW(13] 

3 J tV>9) CO 7°CD$Tm&^-fm~e&&o 0 6 (a) lZ7jk~tM~Cfe, ^ 

^^7^Stl±i-It»^t°^7x7^ h (j&VMi/l^/VXte^-^-f h) 

/Co 0 e (eocommmco^^-ynmmm 1 3m 2 3 (a)^— t. 

7c, 0 6 (b)^e#it©^-r ^t*^^^ 1 Xte2<7}®3 (b)(D<!r-^ic, -^tb^ 
{£$173 2 0 0 0 0 e , ISfoa^ 13emu/cc, 10emu/cc N 

mntmo. sco, mmmi tmzm^wmu&^^x&y), Wk&m&o&mm 



WO 00/13178 



15 



PCT/JP99/04674 



#JgfB^g 5 (7>ff £fc4 0— 1 0 0 Onm^l-?) - ^ * bV\ 4 0 nnpfc^-C 
tt, «^fE«IU^+7}&«#t£^#& ~ i^BItfc^ lOOOnmSr 

[H«J4] 

E^tH-cfcSo 07 (a)^^i-^i-e«, ^^^f7^Stei ±«j&£nfc* 

-( hmsmmm^^. 51^ ^Ms*t®4^^/g§^rv^s 0 — 17^1: 

:©lMlbia ?)|B^^7)^oS«-7to3iiS^^b-rso^, 

^^5 0 -77, IB«jK^SrHHE**5©"ett*<, ^TSf^-^^i 
5 ] 



WO 00/13178 



PCT/JP99/04674 



16 

m 8 (a) (DWi& t s& 5 o 

[^jffi^J 6 ] 

^®±^^r/^^^^^^^^2>^ ; ^ : 7^^^)#^bt^TV^§ 0 09(b) 

g 3 ^ b fc 5 ib&js c5*®±mBft^'> y =* ^ * s 7 9 bft 

5) co2o©^^^irS^tit^S 0 Hl0(a)lwt«W 



WO 00/13178 PCT/JP99/04674 

17 

MZ-ftC o C r &m (§1* 5 O 0 O 0 e, ffifplft 3 O O emu/cc) a>b$Si££ 

012 (a)&l*(b)te\ -tfrv^frs HI 3 (WRTfm 6 (b)^^t»^gBSl*© 

Kg 8 03 J? $ 1 0 0 n m~ 2 mmOfSISTil^lx^ £ tbS o 

<J5SL«H4Sr#5 - 5i*l-> HW5fc:lE»tf s fT fc>*x£fE^:Jg £lB«ifcflc* 



WO 00/13178 PCT/JP99/04674 

18 

P4CfcilTt, S4^^K^bilt$^ fEHS±(-A^£^5 ^ 
— if— tt, E«SK#*ffi©^IK^»«:^^^< <45. 

<D$L&£ X> fc+#KH£ttfttf (Wx.tf7 0 0 nmM^«) > HJfe0*J 9 IS 
IS«fflEflKfcbTttffi*r5^t^-C#So ^I8©m4l?^ s » HUBS 

[HJfi^llO] 0l3(a)St)«(b)lt *r*ve*U H7 (b)XU«0 8 (b)l^-r3t« 

* , -Ml 0 -C > y K fa h MM £ frit V— if — fc*— J» lilS^SKfls: 

[Htfe0!l 11] 0 14 tt^Jfefcl 1 0 OiS^S 8 |Ji5pJfifli«LaSrff ofcft^lB 
(«T, rn»JiU £v^5) <DWrmm"?tbZ>o ft&> BH(b)i:*3 

CHWJ12] 015(a)W(b)lt ^rtb^tts HI 9 (b) 1 0 (b) i^^i" 

immmi 3] 01 e^&vwui, ^^n, mi 2 to&tMwm^-j-ftm 



WO 00/13178 



PCT/JP99/04674 



19 

& 0 siisifsoiett, 3t^i2^^onng. 

©7^7*7-f hJl2±^te5fc^#t££^1-£#~^s> 1>7^W M3 

jvy^yA bm*m&iT%tf¥+k LTIi, R.-, C o , F e s-x04 (O^x^U 0^ 
y^x, RliDy^tflSI^tti^*) ^^§^^5^ 
091 4-eiiMn.. 13 Coo. r 3 F e 2 . 14 0 4 ^^fflLfc 0 ^Wl-tt, H»J 1 4 
-Ctir f V ^tlk&m^X* t°^^7i7^ 1 O 0 nm*ifl $ ^rfc 

^(-, mm 2 o%Rxfm.ms o %<© 1 ^mmn^i^^r 4 o o°c-ci o^ra 



WO 00/13178 



PCT/JP99/04674 



20 

11 — Y7 z^=>4 Ym 3 &fllffti-3*t#|-£ LTiiB i ,R 3 -* + uMyF e s- y + vO 
,2 (0^x^3, 0^y^5, -3^u^3, -3^v^3 N RttD y Sr^tf 1 Si^±©f ± 

B i 2 D y F e.GaOnMlfco Jt^iftMte, ^Jfefll 1 4fttr f * 
/n^^ y ^Sfe«r/BV>T;*f— * ^1^7x7^ M3Sr35 Onm±i^$^fc^i-s 
10 0 %(D 1 ^JE^ffi^l^V^T 6 3 0°C-C 1 O^ff^SSrtT 

7»7x7^ ms 2 sr^f—^^ h^^^-Y hs 3 (Drmmt lt 

r fc HJ; «9 , *L<#— ^ h:7^7-f M3©^7i-p^^f 

o 

MP3 a<Z)^3fe»M^^L, ^^^7*9^ h»2 0>IH, 
h^j/^fl©^^ f7^7^ 3 b £fcv\ Lfc^o 

m% V7 ^y^-cD^ftt vfc.m&wz. / ^ xas**j 3 d Bte^-rs ^« 



WO 00/13178 



PCT/JP99/04674 



21 

^^>f n) RVMs'b^i^'f H3©f$it ^ttWi^ lo — io 

0 0nn&t;4 0-4 0 0nmt?fc5iH^U\ ^^7^7^M2 (# 
A, ^ n A^ifO^JS^V>f*r.tbb<^^^b^St&S^lt©4 

Hi 9ia5i, IB*****-** h^I^bftSS^tei© 

|S)6 5 0 o c-e«^f2^tg^^t4^#b^Tv^5 o ^ni-»u-cia«s«s^ 
if&^aia^^^ 5 7 o o c^^x.5^^T^^^ffl^^»^m^^mi-§o r 



WO 00/13178 



PCT/JP99/04674 



22 



I^V^tS, ^«7h7x7^ M 3 (^t5WMtt6 3 0°CtlI$ 

© * m }tjK$c«M4tf*tt^ § fox v > § o 

&*5, 1211 9 tm^^T^&V^ iMfiS^ 7 0 0 °CJ^± LT tT— 
^ Mmif 7JP-£i\ m^i-<to-Cf»M#^CO^Mb^^?|'J$4afc<7)-e, 7 0 0°C 

«yiSr 500-700 icoftl-eff 5 r t ^iTfcSo 35^ Y~7-y?W£b 
X h^^^-TS7ife{-6 0 0-6 3 O'CTIMS^T 9 

mnm 1 4 ^sutsi'&fcote 0 o~6 3 o°cxm^m^n^t^^ 

^^73 1 2 0 0 0e, fi&fMKfb 1 3 emu/cc, gfc@ttfc 1 Oemu/ccffcoto Lfc 

tjSot, ^jf^tb^flt^o. 8 (io/i3) t*«9, mm-t-t-ftx&ot-dK 
&mm*mttftm^ummfcxte, \*mn 2 0 0 0 oe, 3emu/cc, 

WtlOemu/cctfcofco Lfc^ot, fc?#JtW:fcJ0. 8 (10/13) t 
ft 9, ^^lt^^^^M^"e^-t+^^^'t4^^ L * rv ^° L^t, 

n»ji4-m, ^7^i©i«i±{^ to ^ 7i 7^ h® 2 j;o-c 



WO 00/13178 



PCT/JP99/04674 



23 

BE»»^«fife$tbTV^t «tV\ rtf>4§^J3, ?2<li©J¥$l44 0~1 0 0 0nin 

© «^t* nmm ft tarn s o v> t h k i- & » 

U) ft#tt^t/7 7"C&So 0 2O(D^ii(l)fi, #~ *f>7*7>f h 
o-CfcSB iDyGa 1 G t>* h ft 5 ffiHUl X.fc7fe^Mffi^^<^ 

P HI <D — &MM(2)te, 7t^7x7^ hO-OffcSMno. 13 C o o. r 3 F e 2 . 
u040il^?)45 SrfiS *. 7C7M^fE$«{£^ 1 0 kOeJ&*M&#T-e 

©7 7 77*- Iam#<£>i£S##te£:^bTV^ 0 ^ LT, ,£JSU3)f2, ^HT 
t*5tt5H3C5 (a) ©*Wl«tl2»jK#: (^s»h7*7^1^^ 

7l7 ^ hJBa»bfc5fB«»3H*;t;fc r^JS^J 1 J ) ©7777"0^o«l 
1 OkOeJfcfcfpail&^T-e©, BiDyGalG©iH0W« 



WO 00/13178 



PCT/JP99/04674 



24 

(a) <D%$L& U) {&mk%m 2 1 T b F e C o iZ.ft&£tlZ. 

^&l£;bfcoT;k#ft&V^^£fcV^5 N M2 lfrb. BiDyGa lGflli 

5 0 0nm#MiaX, % ©tH** U ft^ftT'^ 

KJ|X^^>t5o ^ft4 1 Onin©*^J»»^Lttt, ^6 3 Onm© 

1 5 wfs^^«s^mp^i-2>o 

f& 1 ©^7/!) 5/^41 RXFtt^l/^^A 4 ^r^T^^MIS^^^ 1 1 -hi- 
^^^^^203^^-^ V^X2 4 , |20^^^!i ^42 



WO 00/13178 PCT/JP99/04674 

25 

RXFMK^^xa 2 &mx&myt¥& 3 1 KMittstiZo ^myt^s i xnm 

y^t)t<^cvDf£tJ:oTil§tiTi^, j&vm3, mbo*^««fett 

Lfc^o-c, nifctfii 1 5 iz&h^xytmmzm&fci 1 t its 2 1 m^-t- £ 5 

4 8 Onm^iS^ig^cftliB^l^ 
OT/I'^l/- if— &m%j&frm<Dl!tM2 1 £ LTJBl\ 5 0 0 — 7 0 0nmO|g 
^&^^^Wi~S^ffi©#fe^*^^^lF— Sr^ttlLffl0^aS2 3 t Itffl 

not, ^(Dmm^Mir^mmm(Dmum^itm^m^^^^^<^^ 

yX2 4 bM2<D\f—J*X'?}) v9 4 2 ©IB K 6 2 ^ISIS £ *XTl> 
^oT, ffiv^y^ 0 r7-(7)^:t^A^«^,ta«#:l 1 in KM*-*" < * 9 , 



WO 00/13178 PCT/JP99/04674 

26 



WO 00/13178 



PCT/JP99/04674 



27 

3. ffjfBl-7 5/^ffiic:«^— f7x7^ MpcD^^-TS r Itm'tikh 

sfit^gt 1 75^ 3 <D\s^i?fofa\zmm(Dy£M^mm&fco 

6. HufETcf' — -y M<Z)J?^^4 0 — 4 0 0 nm-C&><9 , itulE^t" 

£ Sr^^i^Sfi^ 3 ! l 7aM 6 <£>V^T fcfalz.m^(Dy£MM.sZ0zM{fco 
8 . BtffBfB^Jl^J?^^ 40~1000n mXfoZ ~ £ £r#ifc £ i~£ff sfc 3 ! 7 
fE*c^«£^fEl«f£o 

10. mmmm. mmR&m, mtzmmm<v'pte< t •b-mmm^mmmv 

1 1. ttrfEiE^S3?.«ftuiE^itiioift®^ig0^®^iie$tL^r t &wmt-rz> 
m^m 1 7!?^ i o <z^-f ^^^tEm^^^fB^^^o 

1 3. ff^Jg 175^1 2©V>Ttb7)^-IE^(7>7t^MIE#^^^it^^fcoT, 

mmmmmnmm^. 5 0 o^b7 0 o°c(DiM.mxm&m%n?^n&*£& 
1 4. i#3fcjgi7Z/Si 2^v^-rti,/0 i i-fa«<^7ta^ilE«^^»M3t^-fe-efeoT, 

BtffEfE^e^^^f-s 6 0 0°C7^<b 6 3 O'C^S.^-e^^S^rtT^xm^^tf 



WO 00/13178 



28 



PCT/JP99/04674 



WO 00/13178 



PCT/JP99/04674 





WO 00/13178 



PCT/JP99/04674 





WO 00/13178 



PCT/JP99/04674 



3/22 






(c) 



WO 00/13178 



PCT/JP99/04674 



5/22 



(a) 



m 5 



MR 



(b) 



J. 



(c) 



J. 



■urn* 



WO 00/13178 



PCT/JP99/04674 





WO 00/13178 



PCT/JP99/04674 



7/22 




WO 00/13178 



PCT/JP99/04674 



8/22 




WO 00/13178 



PCT/JP99/04674 





WO 00/13178 



PCT/JP99/04674 




(b) 

7 



WO 00/13178 



PCT/JP99/04674 



11/22 



Ull 

(a) 




(b) 




WO 00/13178 



PCT/JP99/04674 



12/22 




(b) 



WO 00/13178 



PCT/JP99/04674 



13/22 





WO 00/13178 



PCT/JP99/04674 





WO 00/13178 



PCT/JP99/04674 



15/22 





WO 00/13178 



PCT/JP99/04674 





WO 00/13178 PCT/JP99/04674 

17/22 




WO 00/13178 



18/22 



PCT/JP99/04674 




WO 00/13178 



19/22 



PCT/JP99/04674 




A(nm) 




WO 00/13178 



PCT/JP99/04674 




WO 00/13178 



PCT/JP99/04674 



21/22 

023 




WO 00/13178 



PCT/JP99/04674 



22/22 
El 2 4 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04674 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 G11B11/10 



According to Int ernational Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G11B11/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EP, 196332, A (NIPPON SHEET GLASS CO LTD), 

15 November, 1984 (15.11.84) 

& JP, 60-150614, A Sc JP, 60-107815, A 

& JP, 60-200887, A & WO, 8502292, A 

Sc US, 4608142, A Sc DE , 3482886, A 


1,2,4,5,9-13 


X 


JP, 9-81978, A (NIPPON HOSO KYOKAI ) , 

28 March, 1997 (28.03.97) (Family: none) 


1,2,4,5,9-12 


X 


JP, 6-89480, A (Ricoh Company, Ltd.), 

2 9 March, 1994 (2 9.03.94) (Family: none) 


15, 16, 18 


A 


JP, 60-193147, A (FUJITSU LIMITED) , 

01 October, 1985 (01.10.85) (Family: none) 


10 


A 


JP, 5-250745, A (Kobe Steel, Ltd.), 

28 September, 1993 (28.09.93) (Family: none) 


11, 12 


A 


JP, 5-303776, A (FUJITSU LIMITED) , 

16 November, 1993 (16.11.93) (Family: none) 


11, 12 



[~~J Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 November, 1999 (22.11.99) 


Date of mailing of the international search report 

07 December, 1999 (07.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



H^WII#-^ PCT/JP 9 9/04 6 74 



Int. C16 G11B11/10 



B. 



Int. C16 G11B11/10 



s^mmmmm^n 1922-1996^ 

s^m^mmmmm^n 1971-1999^ 

B*m&mmmm$&m 1994-1999^ 

H*HS£ffl*f3eS»^» 1 99 6-1 9 9 9¥ 



C. 



X 



X 



EP, 1 9 6 3 3 2, A (nippon sheet glass co ltd) 

15. I lfi. 1984 (15. 1 1. 8 4) 

& JP, 60-150614, A 

& JP, 60-107815, A 

& JP, 60-200887, A 

& WO, 8502292, A 

& US, 460814 2, A 

& DE, 3482886, A 

JP, 9-81978, A (0 ^.Wc^W,^) 
28. 3M. 1997 (2 8. 03. 9 7) 



1, 2, 
4, 5, 
9-13 



1, 2, 
4, 5, 
9-12 



TAj WfcH»<0&3:Xltt"ett:fc<, -^tfjgtflfTkspSr^-r 
TEj a»ttUSHlS(r©a«**:H:Wt ! l : -e*)5*K H^mJUB 
TLj «Bfefl|±3R^»«S:»iBi-«XlttXtt<&«JS:iRro3Str 



r&j n-^fyh7r5!)-5:t 



SWHESrSfeT bfc 0 



2 2. 11. 9 9 



07.12.99 



g*H#fFJT (ISA/JP) 
Sffi*-^- 100-8915 



03-3581-1101 



5D 



9 7 4 3 



3 5 5 1 



ISPCT/ISA/2 10 (^2^-v?) (1 9 9 8¥7^) 



mmmm^- PCT/JP 9 9/04 6 74 



C («») ■ Mit-rs jrf&ftbtiS^Bft 



X 



A 



JP, 6-89480, A iS#tt!J3-) 

29. 3J3. 1994 (29. 03. 9 4) (!7r5 JJ—fcL) 

JP, 60-193147, A (*±ofit*^%t) 
1. 10^. 1985 (01. 10. 85) 



JP, 5-250745, A (ffi^ttWFl^) 
28. 1993 (28. 09. 93) 



JP, 5-303776, A (*±jS8s£#*L) 

16. 11 M. 1993 (16. 11. 93) (7rU^t) 



15, 16, 
1 8 

1 0 



11, 12 



11, 12 



iSPCT/ISA/2 10 (*2^-^©«IS*) (1 9 9 8^7^) 



